We use Danish wealth records from three decades to characterise wealth inequality in childhood, where the main source of wealth is transfers. Wealth holdings are small in childhood but they have strong predictive power for future wealth in adulthood. At age 18, asset holdings of children are more informative than parental wealth in predicting wealth of children when they are in their 40s. We investigate why and rule out that childhood wealth in itself can accumulate enough to explain later wealth inequality. Instead, childhood wealth seems to proxy for intergenerational correlation in savings behaviour and additional transfers from parents.
Does inequality in consumption possibilities across individuals start early in life? Some people possess economic resources already in early childhood. Having significant wealth in early childhood is a marker for coming from a family that makes direct transfers to their offspring, making these children 'born with a silver spoon'. 1 This article uses Danish wealth records to study wealth inequality observed already in childhood. The analysis is based on wealth records covering all child-parents pairs of more than fifty child cohorts born since 1960 and with wealth information for a nearly thirty year period from 1983 to 2011. Beyond characterising childhood wealth inequality and its sources, a key finding is that childhood wealth, despite being small, is very informative about wealth in adulthood, also after controlling for wealth of parents. While we cannot fully disentangle why this is so, we provide evidence suggesting that childhood wealth is related to future transfers from parents and intergenerational transmission of savings/investment behaviour, pointing to important heterogeneity in intergenerational wealth transmission not accounted for by parental wealth alone.
Our study is related to the recent literature on the evolution of wealth inequality and wealth formation across generations. Until recently, intergenerational mobility in wealth was much less studied than other outcomes such as income, education and health (Solon, 1999; Black and Devereux, 2011) although it is in many ways at least as interesting. For example, intergenerational transmission of wealth at the top of the distribution underlies concerns of Piketty (2014) about self-perpetuating wealth inequality. Our own study (Boserup et al., 2015) for Denmark on wealth holdings of adults across multiple generations shows that Denmark has higher wealth mobility than the US, in line with recent evidence showing higher income mobility in Denmark than in the US (Chetty et al., 2014) . 2 Our study is also related to a large literature on intergenerational wealth transfers, surveyed by, for example, Kopczuk (2013) , with recent studies analysing the role of bequest for the formation of wealth inequality across generations (Boserup et al., 2016; Elinder et al., 2016) . By looking at wealth of children, we are indirectly studying the role of wealth transfers, which are the main source of wealth in childhood.
We provide four sets of results. First, we provide descriptive evidence on the size and inequality of wealth in childhood. Our results show that only few children own any assets until age 12going from 1% for one-year-old children to 10% at age 12and that the level of wealth is modest even among the wealthiest in early childhood. For example, the level of wealth for the top 1% wealthiest among one-year-old children equals 1/5 of average disposable income in the population. When moving into adulthood at age 18, the overall level of wealth is still reasonably small but the wealth level of the top 1% (top 0.1%) wealthiest is now five (twenty) times average disposable income.
Second, we study the underlying sources of childhood wealth. This is not directly observable but, until the age of 12, we can deduce that wealth stems entirely from transfer payments as it is illegal to work before the age of thirteen. Using evidence from payroll records and capitalising the flow of earnings before adulthood leaves about 50% of wealth at age 18 is unexplained. This residual equals the capitalised value of wealth transfers minus child spending, implying that transfers explain at least 50% of wealth. For the top 1% (top 0.1%) wealthiest, at least 92% (99%) of wealth at age 18 has to come from transfers.
By comparing wealth of children with living grandparents with other children, both in the cross-section and in an event study, we show that inheritance from grandparents is not quantitatively important. This leaves inter vivos transfers as the main explanation. While we cannot observe inter vivos transfers directly, we provide evidence that changes in wealth of children exhibit bunching at kinks in the tax schedule for gifts. This confirms that at least some of the wealth of children is due to tax-motivated inter vivos transfers, in line with evidence showing that tax incentives matter for inter vivos transfers in adulthood (Bernheim et al., 2004; Joulfaian, 2005; Kopczuk, 2007) .
Third, we provide non-parametric evidence of the relationship between childhood wealth and wealth of parents. A positive intergenerational relationship exists already when children are one year old and it becomes stronger during childhood. When children are 18 years old, we examine the relationship between the positions of children and parents in their respective wealth distributions. We find a strong and almost linear relationship between the percentile ranks of children and parents, with a rank correlation of 0.39. The likelihood of being in the top 1% group for an eighteen-year-old is more than fifteen times higher if the parents are in the top 1% group and this intergenerational relationship is more or less unchanged the next twenty years in adulthood.
Fourth, we analyse to what extent childhood wealth predicts adulthood riches. We find a strong non-parametric relationship between the position of the child in the (age specific) wealth distribution when entering adulthood (at age 18) and the position in the wealth distribution nearly three decades later when the child is in midlife (at age 45). The position in childhood is strongly related to the position in adulthood, even conditional on parental position, and the effect is stronger than the effect of parental wealth.
It is difficult to disentangle empirically why childhood wealth is such a strong predictor of future wealth. A reason might be that transfers received in childhood are so large that they may accumulate into significant wealth and wealth inequality in adulthood. Our analysis shows that this is not the case. We also pursue a decomposition analysis in the spirit of Charles and Hurst (2003) by controlling for earnings, education and portfolio composition of both child and parents, to see if these variables account for the role of childhood wealth. For example, wealth transfers to children may coincide with parental investment in their education or may relax future credit constraints of the child and thereby increase child investments in human capital, implying that the child becomes wealthy in adulthood. The analysis indicates only a limited role for such mechanisms going through education and future earnings. The portfolio composition indicators have some explanatory power, which may point to intergenerational transmission of savings and investment behaviour. Finally, we show that childhood wealth (conditional on parental wealth) is strongly correlated with future wealth transfers, measured by inheritances when parents die.
The findings indicate that the intergenerational transmission of wealth is not simply a function of parental wealth but also of parental behaviour starting early in childhood. Wealth in childhood is mainly due to transfers. It is likely that these early transfers are markers for parents who are focused on their children's financial well-being and their importance in predicting future wealth may operate through correlation with subsequent transfers and transmission of a range of behaviours that may come with asset ownership, such as saving propensity and investment patterns.
The remainder of the article is organised as follows. Section 1 provides information about legal and institutional rules in Denmark. Section 2 describes the data and Section 3 describes the empirical results. Section 4 offers concluding remarks.
Institutional Framework
In Denmark, it is possible for children to own assets but only adults-defined as individuals of legal age, which is 18 years or older-may borrow.
Wealth observed early during childhood is unlikely to stem from labour income of the child because of the Danish labour market regulations. Children under thirteen years old may not work for an employer with the exception of participation in certain cultural activities approved by the police, such as theatre, circus, radio, television, or work as a photo model. Teens who are thirteen and fourteen years old may perform so-called light work, such as cleaning and newspaper delivery but only for a limited number of hours. The fifteen-to-seventeen age-group may work in any kind of job that is not dangerous but most individuals in this age group will still be in the education system.
Wealth unaccounted for by labour income has to stem from wealth transfers, either inter vivos gifts or inheritance. Bequests to children or grandchildren (or parents) above a basic allowance-equal to DKK 264,100 in 2011-is taxed at a flat rate of 15% and 36.25% if given to other persons. 3 Gifts to children and grandchildren above a yearly basic allowance-equal to DKK 58,700 in 2011-are taxed at the same rate as bequests, while gifts to non-relatives are treated as personal income and taxed accordingly. Hence, inter vivos transfers to children may be tax motivated. For example, making gifts below the basic allowance may be a strategy to avoid inheritance taxation. 4 Denmark also has tax-favoured rules for so-called child savings accounts (funds may be on deposit accounts but may also be placed in securities). Only parents, grandparents etc., can make deposits. The capital income from this type of savings is tax exempt. The political goal of this special tax scheme is to teach young people to save money and to have sensible financial behaviour. In line with this goal, funds in an account cannot be withdrawn until at least seven years after putting the money in the account. It is only possible to put money in the account until the child is fourteen years old and the amounts that may be put in the accounts are small. For example, in 2011 a maximum of DKK 3,000 can be deposited in the account of a child per year and the total amount a child can receive in the account is limited to DKK 36,000.
Data
Our analysis is based on individual wealth data available at Statistics Denmark. The data contain the aggregate value of assets and liabilities in the period 1983-2011 and, from 1995 and onwards, it is also possible to obtain complete portfolio information with respect to the value of bonds, stocks, cash in banks, real estate, mortgage loans and the sum of other loans. The wealth data are based on administrative tax return records from the Danish Tax Agency (SKAT), which collects information about the values of asset holdings and liabilities of all individuals measured on the last day of the year.
Most of the wealth components are third-party reported. 5 Information about the value of financial assets and liabilities at the end of the year is reported to the tax 3 Exchange rates are approximately DKK 8.5 per GBP, DKK 7.5 per euro, and DKK 5.5 per US$ in 2011. 4 It may also reduce capital income taxation. For example, stock income in Denmark is taxed separately from other income in a progressive tax scheme with two tax brackets; the tax rates are 27% and 42% in 2011. By transferring wealth to the child, capital income that would otherwise be taxed at the high rate may now be taxed at the low rate (it would be illegal for parents to transfer funds to the children and later transfer it back to themselves in order to save taxes). 5 Information on wealth was originally used to compute the wealth tax, which was in place until 1996. Today it is used by the tax agency to cross check if the reported income level is consistent with the change in net-wealth during the year under the assumption of a given estimated consumption level. A recent study of tax evasion behaviour by Kleven et al. (2011) finds only small differences between the third-party reported income items and the corresponding items on the final tax return. This indicates that the third-party reported information of the Danish Tax Agency is of a very high quality.
authorities by banks, other financial institutions and some government institutions while the cash value of real estate is assessed by the tax authorities, based on detailed information of the real estate, and used for taxation of the imputed rent. 6 Third-party reported values of assets include all deposits, stocks, bonds, value of real estate and deposited mortgages. Pension funds are not part of the data, which is also the case in the US study by Charles and Hurst (2003) , but, when measuring wealth in childhood, this is not relevant. Third-party reported values of liabilities include debt in financial institutions, mortgage credit debt, credit and debit card debt, deposited mortgage debt, student debt and debt in The Mortgage Bank (a public institution), debt to financial corporations, debt to the Danish municipalities and other liabilities such as unpaid taxes and mortgage debt, which are not deposited.
Until 1996, Denmark had a wealth tax and taxpayers had to self-report car values, boat values, caravan values, title deed of cooperative dwellings, premium bonds, cash deposits, stocks (both listed and non-listed thereby including privately held companies) and private debt. These components are not included in the computations after 1996, when the wealth tax was abolished. Until 1996, the value of stocks was selfreported, while afterwards it became third-party reported by banks and financial institutions (excluding non-listed stocks). The registration of the company value of self-employed has changed several times but has stayed unchanged since 1997, when assets and liabilities of the firm were registered separately and included, respectively, in the assets and liabilities of the owner. More details on the data on wealth may be found in Leth-Petersen (2010) and Boserup et al. (2015) .
The administrative data provide a good measure of individual wealth but contain no direct information about wealth transfers (inter vivos transfers and bequests), which will have to be inferred using indirect methods.
Every citizen in Denmark is assigned a unique personal identification number at birth and the identification numbers of the mother and the father are registered for all Danes born from 1960 and onwards. This enables us to link wealth information across generations and to link the wealth data to other registers containing birth year, education and income.
In the empirical analysis, we consider mainly two samples. First, we analyse a pooled cross-sectional data set (PCD) containing all individuals who are 1-40 years old in the years 2000-11 and have parents who are alive. We stop at age 40, which for year 2000 corresponds to the first cohort where parents are systematically registered, i.e. the cohort born in 1960. We consider one-year age groups with information pooled over the years, corresponding to pooling 12 cohorts for each one-year age group. This gives on average close to 650,000 observations in each one-year age group of the children. The second sample is a panel data set (PD) where we follow the cohort of individuals who are born in 1965, and where both parents are alive in 2011. This sample allows us to study the relationship between childhood wealth and wealth in adulthood. We follow these individuals from 1983 to 2011, corresponding to ages of 18-46. Tables A1 and A2 (in Appendix A) provide summary statistics for the two samples.
Empirical Results
We divide the description of the empirical results into subsections addressing each of the following questions: How many children own assets and how is childhood wealth distributed? What are the sources of childhood wealth? To what extent is childhood wealth related to parental wealth? Does wealth in childhood predict adulthood riches and, if so, why?
3.1. How Many Children Own Assets and How is Childhood Wealth Distributed? Figure 1 displays the share of individuals who own assets and the share of individuals with liabilities in each one-year group in the PCD sample. These two relationships show that both asset ownership and loan take-up increase with age. A little less than 1% of one year olds own assets. The asset ownership share rises gradually to 10% at age 12, after which it increases sharply to 91% at age 15-only slightly below its level in adulthood, which is stable around 97%.
The loan take-up curve confirms that almost nobody has debt before the age of 18, reflecting that only individuals of legal age may borrow as described in Section 1. Indebtedness jumps up to 20% for individuals at age 18, increases gradually up to around 90% at the age of 30 and is then nearly flat up until the age of 40.
In Figure 2 , we look in greater detail at asset ownership. Panel (a) shows the share of each age group having bank deposits, securities, and real estate, respectively, while panel (b) shows asset composition for each age group. In childhood, between ages of 1
With Assets
With Liabilities Table A1 . Colour figure can be viewed at wileyonlinelibrary.com and 12, all wealth is in bank deposits and securities with ownership rates increasing gradually from 1% to 10% for bank deposits and from 1% to 4% for securities. For these age groups, securities make up 70-75% of total wealth. Note also that the ownership rate of bank deposits in panel (a) mirrors the curve for all assets in Figure 1 one-year age group in the PCD sample the aggregate value of each type of asset relative to the total value of assets owned by the age group. The PCD sample and the definitions of assets and liabilities are described in Table A1 . Colour figure can be viewed at wileyonlinelibrary.com with the same sharp increase from the age of 12-15, reflecting that children start participating in the labour market at this age (see subsection 3.2). Real estate ownership is not relevant before adulthood but during adult life it increases and becomes the single most important asset, accounting for more than 80% of the total asset value in the thirties.
In Figure 3 , we present information about the distribution of wealth by showing the median and values of various percentiles in the age-specific wealth distribution. Given skewness of the distribution, we show results on a log scale and censor the graph from below at DKK 1,000. Even the 99th percentile is zero for one year olds, reflecting that a little less than 1% have positive wealth. 7 Top percentiles are increasing during childhood with the fastest growth occurring during early childhood. At age 10, percentile 99 equals DKK 100,000 and when formally becoming adult according to Danish law at age 18, percentile 99 is DKK 300,000. At this point in life, the average wealth level of top 1% corresponds to almost five times average disposable income while the average wealth of top 0.1% corresponds to more than 20 times average disposable income. Lower wealth percentiles increase when people are in their teens but then the median becomes negative in the twenties when many individuals are Figure shows the value of median, 75th, 99th and 99.9th percentiles in the age-specific wealth distribution in the PCD sample. It is derived by first computing the percentiles for each of the years 2000-11 and then taking the average value. Wealth levels are shown on a log scale and quantiles are censored from below at DKK 1,000. The PCD sample and the definition of wealth are described in Table A1 . Colour figure can be viewed at wileyonlinelibrary.com 7 The wealth share of top 1% is therefore 100%. The average wealth level of the top 1% group of one year olds is DKK 28,000. This amount corresponds to GPB 3,300, euro 3,700 and US$ 5,100 when using 2011 exchange rates approximately equal to DKK 8.5 per GBP, DKK 7.5 per euro, and DKK 5.5 per US$. It can also be compared to, for example, average disposable income of 199 thousand in 2011, GDP per capita of 332,000 in 2011, and an average wealth level of DKK 357,000 for 40 year olds in our data. students and it is possible to borrow, before becoming positive again when people are around 30.
The differences across age groups in the PCD sample may in principle just reflect time variation rather than life-cycle variation because of the pooling of information over several years and generations. In Appendix B, Figures B1 and B2 , we redo Figures 1 and 3 for each of the twelve years used in the sample. The graphs reveal a little business cycle variation over time but, during childhood, the differences are small compared to the variation across ages and the differences between percentiles in the age-specific distribution.
Sources of Child Wealth
The underlying sources of wealth are labour income and transfers. By definition, wealth holdings of an individual at any given point in time are equal to the accumulated value (including return on savings) of labour income plus the accumulated value of wealth transfers minus the accumulated value of expenditures over the life span of the individual up to the time of measurement. As described in Section 1, the legal framework in Denmark prevents children from working before turning thirteen years old. This implies that the source of wealth until this age can only be wealth transfers. This is supported by Figure 4 , which shows for all ages in the interval 1-20 years, the average earnings of the top 1% wealth group and of those not in the top 1% group. Wage income is virtually zero for both groups until the age of Table A1 . Colour figure can be viewed at wileyonlinelibrary.com thirteen. From age thirteen until age eighteen, mean earnings rise up to a level around DKK 40,000, which is around 1/5 of average disposable income. Notice also that during this period in life, children who are not in the top 1% group actually earn more in the labour market than the wealthy children.
The increase in labour market participation coincides with a strong increase in the share of children with positive wealth holdings (see Figure 1 ). In Table 1 , we provide a more systematic account of the share of wealth that may be accounted for by earnings and wealth transfers, respectively. The Table is constructed by computing for each child, at the age reported in the Table, the difference between the level of wealth at this age and the present value of earnings up to this age. Under the assumed rate of return and if children do not spend out of accumulated wealth in childhood, this residual represents wealth not explainable by earnings and equals the present value of wealth transfers. To the extent that the child does have spending, the residual is a lower bound of the value of transfers received and we therefore censor it at zero. The Table shows the sum of these wealth residuals expressed as the share of aggregate wealth of the individuals in the age group, thereby obtaining a lower bound estimate of the share of wealth accounted for by transfers. This is done for all ages up to adulthood and using different real interest rates (0%, 3%, and 6%). 8 As expected, the Table indicates that earnings could play an increasingly larger role for wealth accumulation during the teenage years. Still, the unexplained component of wealth is large. For an average person, the estimated lower bound of the share of wealth transfers out of total wealth reported in panel (a) decreases gradually from 100% at age 12 to around 50% when moving into adulthood. The rate of return has almost no role to play for these estimates. Panel (b) shows the same results for individuals with wealth in the top 1% group. Here, the minimum share of wealth explained by transfers also falls somewhat as children age but the estimates show that wealth transfers still explain at least 92% of the accumulated wealth when these individuals are 18 years old. For the top 0.1%, virtually all wealth has to be explained by transfers as illustrated in panel (c).
Children may receive inter vivos transfers and/or bequests; realistically these transfers come from older family members. In early childhood, it is unrealistic to expect that wealth stems from bequests related to parental death (at the age of 18, both parents are alive for 95% of children). However, it may come from bequests related to death of one of the grandparents. In Figure 5 , we redo the analysis in Figure 1 , this time showing the share of individuals with positive net-wealth. Panel (a) shows the share by age for the full sample and for a restricted sample that for each age group only includes children where all four grandparents are alive. The two graphs are nearly identical indicating that bequests from grandparents are not the driving force behind ownership of wealth of children.
In order to also obtain a casual estimate of the role of bequests, we follow the event analysis approach in Boserup et al. (2016) and study the development of child wealth around the death of grandparents. The result is displayed in panel (b). In the analysis, we focus on a balanced panel of individuals who are 0-8 years old in 2000, who do not lose any grandparents in 2000-6 and who have exactly one remaining grandparent in either paternal or maternal branch as of 2006 (they may have any number of living grandparents in the other branch). We define the treatment group as those children who lose the last remaining grandparent in either maternal or paternal branch in 2007, with the rest of the sample in the control group. This approach is motivated by the fact that bequests in Denmark normally only occur when both individuals in a couple are dead (Boserup et al., 2016) . At the event time, children are 7-15 years old. Since children on average are older in the treatment group where grandparents die, we reweight the sample so that the age distributions of the children are the same in the two groups. In all years, both before and after the event, the graph shows that the share of individuals with positive wealth is almost at the same level for the two groups. This also indicates that bequests from grandparents are not the driving force behind the wealth of children. In Appendix C, we provide additional analyses pointing to the same overall conclusion.
All of this leaves inter vivos transfers as the only remaining main source that can explain large wealth in childhood. We cannot observe such transfers directly in the data though. Hence, in order to go beyond the mere assertion, we provide evidence that they do take place by relying on tax incentives. Inter vivos transfers may well be tax motivated as described in Section 1 but it is difficult to identify this effect precisely because of the existence of different tax motives at the same time and because nontaxable wealth transfers do not have to be reported to the tax authorities. Still, we can investigate whether wealth transfers are influenced by the tax scheme for gifts by taking advantage of the fact that gifts below a basic allowance are non-taxable. The marginal tax rate jumps from 0% to 15% (36.25% for non-relatives) when the transfers received exceed the basic allowance. Heterogeneity in wealth levels of donors and/or in their preferences for giving generate variation in gifts and the presence of the discontinuity Table A1 . The top panel contrasts the share of the population with positive wealth for the full PCD sample and for those that have all grandparents alive. The lower panel shows the event study following grandparental death. The sample consists of children who are between the ages of 7 and 15 in 2007 with no grandparental deaths between 2000 and 2006, and exactly one grandparent left on either paternal or maternal side (and 0, 1, or 2 living grandparents on the other side). Children in the treatment group are those whose father or mother lose their last living parent in 2007. Children in the control group do not lose a grandparent in 2007. Colour figure can be viewed at wileyonlinelibrary.com in marginal incentives imply theoretically that there should be bunching in the distribution of received transfers across recipients, like with any other continuous decision analysed in the 'bunching' literature. We formalise this notion with a simple model in Appendix D. 9 A challenge when trying to identify empirically whether individuals bunch together at the tax threshold for gifts is that inter vivos transfers are unobservable and that imprecise measurement may reduce the observed bunching considerably (Chetty, 2012) . In particular, in our data, we only observe the stock of wealth and not the flow of gifts. To obtain a reasonably reliable measure for the study of bunching, we register the first time an individual has positive wealth (hence wealth at that point is both the stock and its annual change) and measure the distance to the threshold at which the gift tax starts to apply (the yearly basic allowance is equal to DKK 58,700 in 2011 as described in Section 1). We focus on the age group 1-12 years where asset ownership cannot be due to own earnings. We then plot the number of individuals in bins in order to look for bunching around the threshold, which is evidence that the behaviour underlying wealth transfers responds to the tax incentive (Saez, 2010) . The result is shown in Figure 6 . Since the basic allowance applies for each person giving a gift, we look for bunching both around the level of wealth corresponding to one person giving the maximum untaxed amount and around the level corresponding to two people giving the maximum untaxed amount (say both parents or two grandparents). Panels (a) and (b) provide evidence of bunching in both cases demonstrating that at least some of children's wealth is due to inter vivos transfers. 10
Relationship Between Childhood Wealth and Parental Wealth?
In this Section, we explore the intergenerational relationship between positions of children and parents in the wealth distribution using the PCD sample. We start in panel (a) of Figure 7 by examining non-parametrically the relationship between the percentile rank of children's wealth at age 18 and the percentile rank of their parents' total wealth observed at the same time. The rank of each individual is computed in the child age-year specific wealth distributions in order to control for life-cycle changes in wealth as well as changes over time. 11 Panel (a) shows a binned scatter plot where childparents pairs are divided into 100 groups according to the percentile rank of parental wealth and showing for each percentile the mean rank of children. The child mean rank estimates are very precise as shown by the small 95% confidence interval at each point estimate. 9 Our interest here is only in showing that tax-motivated transfers exist (proved using bunching evidence) rather than estimating the elasticity of the response as in Saez (2010) . Obtaining a reliable estimate of the tax elasticity of gifts would require a better measurement of transfers.
10 It also naturally indicates that tax incentives have a role to play in the decision-making underlying these transfers, in line with evidence of tax-motivated inter vivos transfers in adulthood (Bernheim et al., 2004; Joulfaian, 2005; Kopczuk, 2007) . 11 The rank transformation has other advantages. For example, it is unaffected by monotone transformations of the underlying data and is therefore a very robust measure. It also works well with zero and negative observations that are common in wealth data. In that respect, note that we randomise the rank within individuals having the exact same level of wealth, which is particularly important for young children who have zero wealth (this is not the case for the parents where less than 1 out of 10,000 have zero wealth). For all individuals who are between 1 and 12 years old, we register the first time an individual has positive wealth and then measure the distribution of these amounts across individuals relative to the basic allowance that applies to inter vivos transfers/gifts in that year (demarcated by the vertical line at 0). Gift taxation applies if an individual gives an amount beyond the basic allowance as described in Section 1. In panel (b), we consider the distribution around the level corresponding to two times the basic allowance, reflecting that the basic allowance may be exploited by, e.g. both parents or by two grandparents. Each point in panel (a) (panel (b)) shows the number of observations in bins of DKK 2,000 (DKK 5,000). The dashed line beneath the empirical distribution is a thirddegree polynomial fitted to the empirical distribution excluding the points in [À10,000; 10,000]. The PCD sample and the definition of wealth are described in Table A1 . Table A1 . Child and parental ranks are measured within child age cohorts and year. Panel (a) shows the average rank of a child at age 18 conditional on parental rank, together with 95% confidence intervals and the OLS estimate of the slope based on individual level data. Panel (b) shows the share of children owning any wealth at age 1, conditional on parental wealth rank. Colour figure can be viewed at wileyonlinelibrary.com top of the distribution. From percentile 99 to percentile 100 in the parental distribution, the average position of children goes up by 5 percentiles. The rank correlation, corresponding to the overall slope in the diagram and estimated from an OLS regression of child rank on parental rank on the individual level data, equals 0.39. 13 The evidence displayed in panel (b) of Figure 7 reveals an intergenerational relationship already when children are one year old. Only around 1% of children own any wealth this early in life, implying that for them the percentile rank measure is not very informative. Instead, we plot on the y-axis the share of children owning any assets at age 1 for each percentile rank group of parents. For the bottom 80% of the parental distribution, the share of children owning any assets is between 0.5% and 1% and almost unrelated to parental wealth. Higher in the distribution, though, the curve bends up with more than 1% of children owning assets from percentile 80 of parents, increasing to nearly 4% at percentile 100.
Together, the two diagrams in Figure 7 reveal a strong relationship between childhood and parental wealth levels. To see how the intergenerational relationship develops as a function of child age, we examine the relationship between children and parents in the probability of being in the top 1% group (as already explained, the rank measure is not very useful when looking at wealth in early childhood). We do this in Table A1 . It is constructed by first computing the rank of children and parents within child age-year specific wealth distributions and defining the top 1% dummy accordingly. Parental ranks are measured in the same year as child ranks. We report the coefficients from a regression (run separately for each age group of the children and separately for the groups of children whose parents are in the top 1% or not) of a child top 1% dummy on a constant term. The dashed lines represent 95% confidence bounds using robust standard errors. Colour figure can be viewed at wileyonlinelibrary.com Figure 8 by showing the share of children in the top 1% group for each age group of the children while conditioning on whether the parents are in the top 1% group or not in the parental wealth distribution. It shows that the intergenerational relationship becomes stronger as a function of child age up to around the time when the child moves into adulthood at age 18. For one-year-old children, the propensity to be in the top 1% group is 2.7 percentage points higher if parents are in the top 1% group. This implies that the likelihood of becoming a top 1% child is 3.7 times higher if the parents are in the top 1% group compared to the unconditional probability (i.e. 2.7% + 1% divided by 1%). At age 18, the likelihood of being a top 1% child is more than fifteen times higher than the unconditional probability. Interestingly, the intergenerational association peaks when children enter into adulthood at age 18, is then almost constant until age 30 and then declines slightly. 14
Does Childhood Wealth Predict Adulthood Riches?
In this subsection, we use the PD sample to explore the relationship between childhood wealth inequality and future wealth inequality in adulthood. Panel (a) of Figure 9 shows the non-parametric relationship between the children's wealth percentile rank at age 18 and the corresponding position in the wealth distribution nearly three decades later (27 years later to be precise) when the child is 45 years old. Analogously, the Figure shows the relationship between parental wealth rank when the child is 18 years old and the children's wealth rank at age 45. Both parental and childhood position in the wealth distribution are strongly correlated with the future position of the child in adulthood and the rank correlation is actually largest for the children's own position in childhood (with the difference driven primarily by the weak relationship between parental and children's wealth in the lower tail of parental wealth distribution).
In Appendix E, we further show that the correlation coefficient between the wealth position at age 18 and the wealth position later in life stabilises at a level of 0.2-0.25 from the time when the child is in the late 20s, that childhood wealth is a strong predictor not just of the average wealth in adulthood but also of ending up in the very top of the distribution later in life, and finally that childhood wealth at age 1 is also a predictor of the future wealth position later in life.
In panel (b) of Figure 9 , we zoom in on the incremental contribution of childhood wealth rank at 18 over parental rank in explaining wealth in adulthood. To do so, we split the sample into four groups ranked by child's wealth at age 18 (top 10%, top 10-25%, top 25-50% and below the median-selected to maximise transparency). It shows that the groups are systematically ordered: conditional on parental percentile rank, children with higher wealth in childhood have a higher position in the wealth distribution in adulthood. With a few exceptions, the difference between the top 10% and the bottom 50% is 10-20 percentiles in adulthood across all percentiles of parents. Table A2 . Panel (a) shows the average child wealth rank at age 45, conditional on either parental wealth rank or child's wealth rank (both measured when child was 18). Panel (b) shows the average child wealth rank at age 45, conditional on parental wealth rank measured when the child was 18, separately for groups defined based on child's wealth distribution at 18. As opposed to elsewhere, we compute average wealth rank of children within groups of two parental percentiles combined in order to reduce noise. All ranks computed within child age and year-specific wealth distributions. Colour figure can be viewed at wileyonlinelibrary.com This strong effect of childhood wealth conditional on parental wealth is confirmed if we regress child's rank at age 45 on child's rank at age 18 and on parental rank measured at the same time (reported in column (1) of Table 3 ). In fact, the effect of child's own rank is much larger (0.21) than the effect of parental rank (0.15).
It is difficult to disentangle why childhood wealth is such a strong predictor of wealth in adulthood. One explanation could be that childhood wealth alone is so large that it can accumulate into significant wealth in adulthood. To evaluate this hypothesis, we compute for each eighteen-year-old individual their potential future wealth at age 45 if their wealth at age 18 accrues over time with a given real rate of return and assuming no spending. 15 We then derive the share of individuals whose childhood wealth when accumulated in this manner is by itself sufficient to place them above any given percentile of the actual wealth distribution at age 45. Table 2 shows the result for different real rates of return on savings. Take, for example, the real rate of return of 3%. At this level, only two people out of 10,000, i.e. 0.02%, have sufficient wealth at age 18 to make it into the top 1% group at age 45 by pure wealth accumulation. At a very generous real interest rate of 6%, it is still only the 0.1% wealthiest at age 18 who can make it into the top 1% group. Similarly, even the 6% rate of return cannot come close to accounting for membership in the broader top wealth groups later in life from childhood wealth alone. Our overall conclusion from Table 2 is that childhood wealth in itself is not a sizable component of future wealth.
In order to shed more light on the mechanisms behind the strong predictive power of childhood wealth, we pursue a strategy analogous to the approach of Charles and Hurst (2003) and run regressions of child's rank at age 45 where we-in addition to child's rank at age 18 and parental rank measured at the same time-include earnings, education, and portfolio composition of both parents and children as regressors. If inclusion of these characteristics significantly dampens the coefficient of child's rank at age 18 then it implies that these additional variables are strongly related to wealth in adulthood and also strongly correlated with childhood wealth. Hence, the mechanisms underlying the predictive power of childhood wealth may run through these variables. For example, many studies have highlighted the importance of family conditions and formation of human capital during childhood (Cunha and Heckman, 2007; Carneiro et al., 2015) . It could be that parents who give to their children financially also make important investments in human capital during childhood, which make the children wealthy later in life. In this explanation, childhood wealth is a proxy for important parental human capital investments. Wealth obtained during childhood may also in itself promote future education, if credit constraints are important, and thereby lead to higher earnings and wealth in adulthood. Column (2) of Table 3 reports the result when earnings are included in the regression. It shows that conditional on wealth, the earnings levels of child and parents when the child is 18 have negligible explanatory power but that child's own earnings at age 45 has a large positive coefficient. Note, however, that the coefficient on childhood wealth is only slightly smaller than the coefficient in column (1). Hence, although earnings in adulthood are important, it does not seem to be the case that childhood wealth is a strong predictor of future wealth only because it proxies for future earnings opportunities of the child. The coefficient on childhood wealth falls a little more when we in addition to earnings include years of schooling dummy variables for both parents and children (measured when the child is 45 years old) in column (3) but a very large part is still Notes. Analysis based on the PD sample described in Table A2 . Results from OLS regressions, the dependent variable is wealth rank at 45. All ranks are calculated within child age cohort and year. Robust standard errors in parentheses. *Dummies for child years of schooling measured at age 45 and parental avg. years of schooling measured when child was 18. †Dummy variables for child and parental stock ownership when child was 19, child and parental homeownership when child was 22, child and parental debt holding when child was 22, and child and parental self-employment status when child was 18. ‡Dummy variables for stock ownership, homeownership, debt-holdings and self-employment status at age 45.
unexplained. This indicates that the channels underlying the predictive power of childhood wealth do not simply operate through labour market outcomes. In columns (4) and (5), we incorporate portfolio variables-indicators for stock ownership, homeownership, self-employment and any debt-that may proxy for differences across people in financial behaviour. This may capture that the existence of childhood wealth coincides with certain investment styles/preferences for wealth accumulation that are transmitted across generations. We first consider portfolio variables measured when the child was 18-both for parents and the child (column (4)). Their inclusion reduces the coefficient on child wealth more than the inclusion of earnings and education, which may indicate that financial behaviour has some role to play in explaining the predictive power of childhood wealth. In column (5), we include the child's portfolio characteristics at age 45, which has a very large dampening effect on the childhood wealth coefficient. This may indicate a strong role of financial behaviour but, of course, as in the analysis of Charles and Hurst (2003) it may also simply reflect reverse causality of wealth on portfolio choices. To conclude, the reasonably strong effects of simple portfolio indicators might suggest that important mechanisms underlying the predictive power of childhood wealth operate through savings and investment behaviour.
In column (6), we include all control variables, which significantly reduces the coefficient on childhood wealth but still leaves a large share unexplained.
Another possible explanation for why childhood wealth predicts future wealth, while not in itself being large enough to accumulate into future wealth, is that those receiving transfers in childhood continue to receive transfers in adulthood. It is difficult to test this hypothesis as we do not observe transfers directly. However, as an indirect test we analyse whether childhood wealth, conditional on parental wealth, predicts 'potential bequests' received in the future. We do this by considering a small sample of children from the 1965 birth cohort where both parents die during the period from when the child is age 18-46 (reflecting as described previously that in Denmark people do not normally receive any bequests before both parents have died). We then compute 'potential bequests' as the wealth of the last living parent before death divided by the number of children and then rank the potential bequests according to size within the year of death. Note that this approach controls for correlation between wealth and longevity and that our rank measure reflects the position of the individual in the true distribution of bequests as long as there exists a monotone relationship between actual bequests and our measure of potential bequests. Table 4 reports the results from regressing our measure of future expected bequests on childhood wealth and parental wealth. Both wealth measures are strongly related to potential bequests, as might be expected, but, more interestingly, childhood wealth is strongly correlated with future expected bequests, conditional on parental wealth. Children who are ten deciles higher in the wealth distribution at age 18 will on average be two percentiles higher in the expected bequests distribution.
Together with the previous analysis on the origins of childhood wealth, this analysis indicates that children who receive transfers during childhood continue to do so later in life. In Appendix F, we repeat the analysis in Table 3 using this small sample and include potential bequests among the regressors. This shows that potential bequests are strongly correlated with child wealth in adulthood, also when including all the previous controls, and indicates that this proxy for future transfers may have a role to play in explaining why childhood wealth predicts wealth in adulthood.
Concluding Remarks
Understanding wealth inequality and its development across generations is a subject of active research. Using Danish data, we show that the intergenerational wealth relationship develops through childhood and teenage years. In particular, we find that wealth of the child when entering into adulthood is even more informative than wealth of parents in predicting future economic well-being. We show that the role of childhood wealth is not primarily due to its direct impact on future wealth through accumulation (because they are too small), but rather they are a marker for characteristics that are not captured by parental wealth alone. By itself, it highlights important heterogeneity among people with otherwise similar wealth-those who give to their children end up with children who are wealthier in adulthood (holding parental wealth constant). We show that this relationship is not explained simply by interaction of childhood wealth with future earnings or education that are well-known to be correlated across generations. Rather childhood wealth seems to be a proxy for a broader set of circumstances that impact future wealth accumulation. In particular, our evidence suggests that it may be related to an intergenerational correlation in savings/investment behaviour and that children receiving transfers in childhood continue to do so in adulthood.
These results indicate that understanding direct inter vivos transfers and transmission of financial behaviour is important for understanding intergenerational wealth mobility. Hence, our results complement findings in Bj€ orklund et al. (2012) and Boserup et al. (2015) -who document that wealth persistence at the top of the distribution is much stronger than for the general population-by indicating that different mechanisms are at play in making these relationships unfold and that they unfold at different points in childhood. These findings also indicate that we may gain insights into wealth concentration in the future by observing current children's wealth holdings. This is particularly interesting given the recent focus on top wealth (Piketty, 2014) that puts particular emphasis on issues surrounding intergenerational wealth mobility and difficulties in measuring contemporaneous trends in wealth concentration (Bricker et al., 2014; Kopczuk, 2015; Saez and Zucman, 2016) . Table A1 provides summary statistics of the variables in the PCD sample for 10-year age intervals. It shows that average wealth is low for children of age 1-10 and nearly 100 times as high for the age group 31-40. Wealth is a little lower for the age group 21-30 than the age group 11-20, reflecting liabilities (including study loans) and possibly also pension savings not registered in the data. The sample contains on average close to 650,000 observations in each one-year age group of the children. Variation in the number of observations across child age in the sample reflects that older children are more likely to have lost one of their parents and that the size of the cohorts varies with, e.g. large cohorts in the age group 31-40 compared to the age group 21-30. 
Appendix A. Summary Statistics

Appendix B. Stability of Pooled Cross-section Results
In Figures B1 and B2 
With Assets
With Liabilities data. The graphs reveal some variation over time (e.g. for older adults in the sample wealth increases before the financial crisis and then decreases sharply afterwards) but during childhood the differences are small compared to the differences across age and between the different percentiles in the age-specific distribution. Note also that we in the empirical analysis control for time and cohort effects by defining percentile ranks and top 1% indicators within cohort-year. Figure C1 provides a few sensitivity analyses concerning the potential impact of bequests from grandparents. In Figure 5 , we only look at the share of individuals with positive net-wealth. In Figure C1 , panel (a), we zoom in on wealthy children by displaying the average wealth of the top 1% group overall and show the same graph for a restricted sample of the top 1% group among those with all four grandparents are alive. The graphs are nearly identical, indicating that bequests from grandparents are not the driving force behind the wealth of wealthy children. Unfortunately, we do not have sufficient statistical power to supplement this descriptive evidence with an event analysis. In panel (b), we conduct an event analysis similar to panel (b) of Figure 5 but this time with a top 1% dummy as outcome variable. The graph indicates that there may be an effect on the propensity to be in the top 1% group but the change in the propensity is small and insignificant. In panel (c), we redo the event analysis in panel (b) of Figure 5 but this time with 2005 as the event year (in order to test sensitivity to year choice and the longer follow-up period). Again, the graphs of the treatment and control groups are very close to each other both before and after grandparental death, indicating that bequests from grandparents are not the driving force behind the wealth of children. Top 1% (Grandparents Alive) 1,000 10,000 100,000 1,000,000 10,000,000 100,000,000 This Appendix shows in a simple theoretical setting the standard argument for why we should expect bunching in the distribution of transfers when transfers below a basic allowance are untaxed, whereas transfers above the threshold are taxed at a non-trivial marginal tax rate. We consider a simple model of giving-behaviour, where individual preferences and budget constraint are given by:
Appendix C. Effect of Bequests Received from Grandparents
where w is resources of the individual at a given point in time, c is consumption, s is savings for future periods and q is transfers to offspring taxed according to the tax scheme T(q). Finally, a and b are parameters. The tax payment is zero forand equal to tðq À qÞ for q [ q, where q is the basic allowance. Maximising the utility function with respect to the budget constraint gives the following optimal level of transfers: This expression shows that differences across individuals in resources w generate different levels of transfers with a spike in the distribution at q where individuals with intermediate levels of resources bunch together due to the discrete change in the marginal tax rate.
Different preferences-variation in the giving-motive parameter b-is another possible source of variation in transfer levels across individuals, and also in this case there will be bunching at the threshold q. To see this, consider the case where all individuals have the same level of resources w. From (D.1), it then follows that individuals with a giving motive b in the range q=w; ð1 þ tÞ q=ðw þ t qÞ ½
will bunch together at q. Thus, independently of whether differences in transfers across individuals are governed by variation in resources or in preferences, we should expect to observe bunching at the threshold where transfers become taxable if tax incentives are important.
Appendix E. The Role of Childhood Wealth in Predicting Future Wealth Over the Life Cycle
The important role of childhood wealth in predicting future outcomes can also be shown by tracing the persistence of wealth ranks over time. In Figure E1 , we show the correlation of the Table A2 . It shows the correlation of child's rank at a given age with child's wealth rank at 18. All ranks computed within given group's age-and year-specific wealth distributions. Dashed lines are 95% confidence bands calculated using robust standard errors. Colour figure can be viewed at wileyonlinelibrary.com.
Not Top 1% in 1983
Top 1% , 1983-2011 Notes. The graphs are based on the PD sample described in Table 6 , supplemented with the 1982 birth cohort (panel (a) ). The Figures are constructed by first computing the within-cohort specific position/rank of the individuals at each age/year and then following the position of individuals who begin in the top 1% wealth group by estimating for each age/year the share of individuals in this group who stay in the top 1% wealth group (among those individuals originally present in 1983). In panel (a), we look at the cohort of individuals who are one year old in 1983 and, in panel (b) , we look at individuals who are eighteen years old in 1983. The dashed lines represent 95% confidence bounds using robust standard errors. Colour figure can be viewed at wileyonlinelibrary.com. rank of wealth at age 18 with the rank of wealth at later ages. While it naturally declines with age, it stabilises around 0.2 by age of 25 and stays there until people are in their 40s.
In Figure E2 , we show analogous analyses using the top 1% dummy. Panel (a) looks at individuals born as wealthy babies-defined as individuals who were one year old in 1983 and among the top 1% wealthiest within the cohort at that time. When these individuals are five years old, 44% are still among the top 1% wealthiest within the cohort of peers who were also present in 1983. More interestingly, the curve converges to a level of about 5%, which is significantly larger than the random odds of 1%. Hence, despite the small size of wealth holdings at age 1, early-life wealth holdings convey a signal of future position in the wealth distribution. In panel (b), we follow instead the cohort who was 18 years old in 1983 and 46 years old at the end of the period. The top 1% group converges in this case to 15%. Thus, high wealth in early adulthood is a very strong indicator of having high wealth more than 25 years later despite the fact that the mean wealth in top 1% at age 18 is only 1/10th of what it is at age 40.
Appendix F. Potential Bequests and the Role of Childhood Wealth in Predicting Future Wealth Table 4 . Potential bequests are calculated as wealth of that parent the year prior to dying, divided by the number of children of that parent in the year of death. Potential bequests are ranked among potential bequests in the same year of death. In order that rankings make sense, we only use a year of death if there are at least 100 observed deaths. Thus, we use years from 1997 to 2011, where children are aged 32-46. Results are not sensitive to the choice of years. All other variables are defined exactly as in Table 3 , and earnings controls correspond to including the same earnings controls as in columns (2), (3) or (6) in Table 3 . Robust standard errors in parentheses.
